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(54) DC-DC CONVERTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a DC-DC 
converter which can be protected against abnormality 
even if the normal output voltage is varied. 
SOLUTION: The DC-DC converter 10 comprises a DC- 
DC converter body 11 having a variable output voltage, 
and a protective circuit 1 2 therefor. The DC-DC 
converter body 1 1 converts the power supply voltage Vi 
from a DC power supply 13 into an output voltage Vo 
and produces an output voltage Vo varying continuously 
depending on the voltage division ratio determined by a 
fixed resistor R1 1 and a variable resistor R12 in the DC- 
DC converter body 1 1. The protective circuit 12 for the 
DC-DC converter body 1 1 comprises an output voltage 
converter 14 comprising a series circuit of a fixed 
resistor R13 and a variable resistor R14, and a 
comparator A1 1 having a non-inverted input (+) 
connected with the joint of the fixed resistor R1 3 and 
the variable resistor R14, an inverted input (-) 
connected with a reference voltage Vref, and ah output 
connected with an on/off controller 15 in the DC-DC converter body 1 1. 
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(54) K9S©M1 DC-DC3>/t-^«I 



(57) mm 

TOi 43 D C-DC.3 yA-^^SSrSttl-S. 

DC-DC3V/<-^gSl Ott, t±J^3 
«E*r»b**s£i:#?re4DC-DC3>/<-^* 
ftll£\ *<OD C-D C = 1 l fcftSH- 

6*ift©«aia*l'2i:i»fe!!t5. DC-DCa^<- 
*£fti l fi, jfffltfflU 3d»b*41-5«ai«ffv i 
4rW*«EVolcJE*i-5'(>©-e, ^rottJ^SHVo 
tt, DC-DC = v/<-*#fti lrtroa^fiSRi 1 
i^ItjgtaR 1 2 i-CftSa^ffiJtdt'traEKWt* 
*fc, DC-DC3>/W*#liOfta@ 
& 1 2 14, @£J£fcR 1 3 t BfjgfflRR 1 4 i!i»6-ft5 
it5iJ@KtJ:»)fll**ix5ffl*«E«ftSi4fc, -to 

#ska^) (+) ^a^sfiiR 1 3 t^r«ttfiiR 1 4 1 

ZtDKmAJj (-) ASS*«ffiV _r e f|C 
£<7)tW)>&SDC-DC = 1 lft<D*y- ir 

7fw»«i 5tes«siiajk«*Ai it*»e>45. 




1 

-DC 3 y/<-^(j:i^DC-DC => y/<-?$:fcZ 
«Ht5ft«lHlBiA>e>45DC-DC3W<-^3St 
ffcot, 

8ftlEDC-DC3W<-^*ff!4»P,oHJ^«ESr, Htf'ffi 

5DC-DC3^<-^E, 
[»*«2] W!E£fl:«flE*Xi|MtlEi0>il:*-j£fc 
ftoflMliS, WEDC-DC = >^-^*#rtCRrtfe 

huibd c - d c = >v<- ? © pit fifit^S t Wte 

OT**) 5 w t &®WLb t .5 1 fcffi*© D C - D C 
[oooi] ■ 

Ki&f^ixS D C-DC3 w<-*gRH:»tS. 
10 00 2] 

[$£©&«] Ei4(c, ^«odc-dc = v/<-?8 

R4-*1-„ DC-DC=y/^-^gt5 0l±, DC-D 

frbttZo DC-DC3^<-?**5 1 f±, a^izs 
5 3 A»e,*41-5«««JEy i fcfflflflff V o 
5 <>©•(?*> 9, ^©{£«lfi]S&5 3tt, tttf)«EVo«r# 
fff SffifiR 5 1, R.5 2 £ , K2PSJE V r e f t ffl^j 

a«ra*iL-Cft5it«»A5 1 t*»b*5. Z'LX, 
j£ftR51irjg;fcR52i: ©SSRjfciJSittfcSA 5 1 
RfeA^ ( + ) t»i|)t$^ »MEVr e f #Jttt3g 
A 5 KDKmXt) (-) tSflK&JlS. JtKlsA 
5 1 WtU^liDC-DC=i>^-^ 5 1 (Cg^$tl5„ 
w<0«t 9^jf^(Ct3l/>T, VreOVp (=R2 : • V 
o/ (R1+R2) ) t*5J:5t£i|S*EVr e f * 
^£ LTfcttff, fsre>*»ro*«t J: 9 W^lffiV o #g 
itLX s Vre.f <Vpi4ofcl^tl± 1 Jt&ggA 5 

ltf^yi&ij, DC-DC = w<-? 5 lttftft&f* 

Jh*5. 

[0 0 0 3] 1511, S£3fe©Sij£>DC-DC=i>v<-* 
gfi^^-fo DC-DCa W<-?§£fi6 014, DC — 

Dc=*y'<-f*#6 1 tztii&m-fzftnm&e 2 

t*>e>*5. DC-DC3 w<-*#{*:6 lit, Eijftlt 

^BEirSfiStR 6 1 , R62i, iiftJEfiipfliJE V r e 
f h £ffl;bSflEVodS£ff£iifcftffi«ffiVp i&jfc& 
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LT, *0**fflfl*L-C#5H:«SA6 l£, ME 

siiffvte f 1 kftmmmvpkimtx, 

mzmpb LT#Stt&StA6 2k. tfcifc«A6iitfc 

1-58iafnlHl»OR6i*»f)45. -t LT, ffifeiR6 1 
£j£ftR6 2£©&ffcj&4SJfcifc&A6 l<D#5MX1i 
(+) X0«tt:«SlA6 2©KteA^j (-). icSSBfc^ti 
' 5o *fc» iimESSplEVr e f hi?ik«|SA6 lO 
StA* (-) C, StESWEV r e f 1 4Slt«« 
10 A6 2<D#SfeA^ (+) JtgT 
3sA 6 1 &mfc«SI A 6 2 ©ffi^tti&gfnlHjSgO R6© 

A^jtfi&RSii," (ta»iaKoR6©ta^H:Dc-D'c 

lKSSRSJiS. 
l^T, E^B#Offi^S£EVo^5 [V] , ftSBK6 3 
©JgffiR6 l*r4 [kG] , JgfiiR6 2?rl [kD] , 
ilSESSHEV r e f h & 1 . 1 [V] , 
SjEVr e f 1 SrO. 9 lV}.£tib* iE&f£©#E 
SEVplil [V] Lfc^oT, MtEVp 

#1 [V] <DJt£(Cfi, Jttt»A6 1, Jt&§§A6 2i: 
20 h)^*7kt£<9. *.<0gft, ^afPH]?SOR6^^7i 
DC-DC3^<-?^6 lliEt(-fi){t 
L/S>Lft#ib, ffiib^g&(^4 9ffi;>3*EVo 
#]Etl$©+ 1 0 [%] , *)5^I4-10 [%] K-hR 
flsLfcifrg-fctt, MtJEVp«ii. i [v] E*±, h 

51/M40. 9 [V] WTtft*), JtfSt^A6 1, A6 2 

R&i>\*Vkt£Z>1t£>, DC-DC3WW*d:6 1 

~2 0%«rt-e««|SI*!»m<i5KRJ£UT*5. . 
30 [0004] 

[%mtm®:\s£bktz>®m\ tz*>#* ±ew^* 

roDC-DC3W<-^^fi(Cfc^Tfi, ^ro^lilHlSS 
*W*«BEfti!ft**6 r t-is^IIE4D C-DC = y/< 

HMjttE#HttEE-C*o-ct>, ^OftSlBlK^ttfN: 

40 [00 0 5] fiJxli\ la 5 C^aiilSS^ttJ^ffiE v o *s 
3-10 [V] £, *!flS***rtiJSRri6/iDC-DC 

e f 1 SrO. 6 [V] £IT, iittES^mEV r e f h 
£2. 0 [V] 0Lh|;:R£1-5&gi4S;fc>5. 

ffi^®EVo*5 5 [V] ©*g-fctt, #E«EVp 
141 [V] iftO, W£EO«^T-40%61± 1 iitt 
EWiJ^-T-+ 1 0 0%^ tti^SEV otfmtU*^ 

50 -^(OCPUiSRIIiffSrerL. ii«Effl«^tf±. C 
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PU<7)##£M< 

[00 0 6] C^i 5 4H«jft*:«Hfc1-6«: 

[0 0 0 7]. 

*K{kS*5rtiSpriBJ5tDC-DC3W<-^*fti 
RDC-DCaV/<-^*«:S:fta^-Sft»lHlKfca»ei 10 
45DC-DC3y/<-^^|fi,ot, MEDC-D 

»ffi1"5 - 4 \ZX *0 *±1-5»ffif J±4Xipmff4 ©Jt 
£-£lc{£offitg£ii;t 5 £ 4 i 1-5. 
[0 0 0 8] *fc. Sfife:£JESffi4S3«ttI±4©lt&- 

KK»t bixfca^fi^ 4 J&Ji 4 ©S^JHIK i 

[0 0 0 9] *5S^©DC-DCav>'<-^gatJ:ii 
aiHlKrt-C-^ffi1-5r 4 t J: •) ^41-5^JSmiE4S¥ 
OW^mEiSJEftLTt, I#l$©tfWj*BE4«4l,fc 
T\. DC -DC = y/<-*#ft©ij^*rf?it£-e3 - 4 

[0010] 30 

ttWSrttW-ra. Hit, MWKfiiiDC-DCay 

'<-*$m<0»l©Htt0j0@KH«r^1-. DC- DC 
^>/<-^gttl 0I±, Ul*mffS:^k$*5^4iS^ 
t6ftDC-DC'=>-^-^*frl 14 ^rWDC-DC 
a>y<-^*frl l*««+Sfc»«)«aiB«H2"4i» 

[0 0 1 1] DC-DC^WWWl 1ft, III 
Si 3 4»f>«4-j-5«i«JEV i fcfflAlffVofcfflfc 
'fStO-e, ^rWffi^«l±Voii, DC-DC^y^- 40 

SfiftR 1 2 i-rft*5»EttK:£CTa«ttfcWfc* 
5. DC-DCay/WWl 1 W&lHI&l. 

2f4. tti^mtmm 44, H:iWAiita»64 

[0012] ffi2>ffiJ±'l&S§ 1 4 ft, g^jgft R 1 3 4 
Rl3Ettfii^ft-e*>5"r«ffiKR l 4 4*>feftSiI»& 
latJiiSJn, *oB?iJlHlBtt. DC-DC = y/<- 
l l £fifj£-f SISSSfiR 1 1 4#©gftR 1 2' 
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ffi&R 1 3 4 "TSEiSfiiR 1 4 W|g,Slt Jfc««A 1 

1«>*S<EA* (+) KSfcSii, *©JtR»Ai l© 
SfeA^l (-) fctt. SWEVr e fd'StteJiS. 

[0 0 13] *fc, ttRSAl KOffl^J, St^DC-D 
C = l l ft©KS7 y 7° A 1 2 Officii, 

DC-DC^/W*f i lftmtfy • t7tiSi 

[00 1 4] £ib(C, DC-DC3y/<-«ftl irt 
T\ @£&&R 1 1 4*T3HSSiR 1 2 4©&K£tt, & 
£7>?A12<DSM&.fi (-) tfttt^h., 

TV^Al 2<rmjm\ti (+) tfi, avho-A* 
flEVc o n#fif*8$tl/5. ^yt-P-^tEVc 
onliS^«i±Vr e f i •j*T(fi:< *5J: 
ix5 0 Sfc, DC-DC3^-?*fl Hi, Hg7 
VT'A l.2©HA*#$L<45J:5fcl!IP3*b5. 
[0 0 15] roiSfcflMtfcJsi^T, HMSAi l 

ii, WtffVr e f 4ffl^«EVoiSffl*«ES** 
1 4©@5£ig;}aR 1 3 4"TtffiftR 1 4 (cj; 9 
fc#JE®JEV P 4£JtgL-C, -?:©M^tli^4t5 a 
[0 0 16] LT, DC-DC=>y/<-rt*l lft 

wta^gftR 1 1 tmm^i 2ft<D®fen.fcR 1 3 4 

£#?L<, DC-DCay^-^ftl 1 (*)©"TSj£1n 
R 1 2-4&30&1 2rt©Rl'2ffi^R 1 4 4Sra»S* 
TaHfc£tf5::4fc.fc!3tfL< LTfc< 4. #E®EV 
p 4S*«J±V r e f 4©Jt#-Jfe4 43. 
[0 0 17] Lfc^oT, iE^B#t(i, DC-DC = y 
1 l^cD^7>yAl 2 CD^A^/i^ L< 
&5 (Vp=Vc on) .fcijfcflJfclSft, Vref/ 
Vp>l 4fc3fc£, JtttSAl ia^744«), DC 

-DC = y/<-?*fti i ttEff 

[0018] L^L&tfSib, fSTfe^O^t^^LT, 
Vref/VpgliW4 it$£2§A 1 lri^^ft 

DC-DC3>/W**1 ltt»^Sr^±t 

[0 0 19] ;Wt E?lWfoaA«flEffl*#*Kft# 
-frT, ^J±ffiJ±V P 4S2p«JEVr e f 4©it<D*#£ 
CO^T-, DC-DC = y^-^*:ft 1 lOWifcifflfflX' 
#5r4Sr*LT^5. ' 1"*4>*>, Vp=Vcon = V 

0 XR 1 4/ (R13+R14) 4*5fc*, lE^B^ro 
W*«EO*t*KHff4< DC-DC3^<-^# 

1 UC, Et9t©ffi^llJ±©V r e f/Vpfg^±©tB 

DC-DC = >v<-?#ftl 

Ui«t±t5r4t*5. . 

[0 0 2 0] El 2 fC, *^l^5DC-DCny/<- 
^^■<Of[2ro||Jg0D©!Hj!liaS-^t. DC-DC = V 
/<-^^K2 0li, 'ffl*«E*«^S-fr5w4ASWI64 
DC-DC = V/<-^*^2 1 4, ^©DC-DC = V 
*-9*K2 l 5fc«>0»flinigS2 2 4a»fe4 
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[00 2 1] DC-DC:' y;<—?*&2 l fi, 
1"5 tWC, ^Wffi^tEVoli, @££ftR 2 7 4 °T 

3EfiSi*a-e*>5 FTSEfiStR 2 8 4 x-fkt zfim&Kfc 
[0022] i-44>*>, tb^-iEvo^ia^jg$iR2 

1, R2 2Ki9#E£ftfc#EttEVp4, ay(-o 
-A-tffV con ^gg^fiiR 2 7 4 RltSMR 2 8 4 
Ki*)»ffSixfc = Vho-T;l/«Ey c on'' 4^L 

<45i 5l:DC-DC3^-?*fl:i lflftf^t 10 

5 0 3> (-d-;H£EVc o n' ^^1*5 

V Y n-;Hti± V con" K-a-4>-£-C:8E®EV p ft® ' 

fcU toes, u^mffivoissfti-arit/ii. 

[0 0 2 3] DC-DC3^-^*lt:2 lWffi 

»'ig»2 2a, mn&m&mik* m%m&% 

2 5 4, JtttSgA2 i4a»f>4S. 
[0 0 2 4] tti^mEf ^ 2 4 (4, @£t&jaR 2 3 , 
R 2 4 f*»5>45tWEIKK J: 9»$£ix, *©iEWia 
»tt, DC-DC = ^'-^*l 1 Zffif&tZffitfe 
ftR2 1 i@5£J£irLR2 2 i^b^Sit^JIsIKlc^Hc: 20 
J8tti**l5. @®£ftR2 3 4H5tffijnR2 44 

Wttfi, @£fflnR2 1 4@£jg;&iR2 2 4<Oi44^L 
<4S.fc3KR£$;fc,3. *LT, @£}&$tR2 3, R 
2 4 4o«BLfttt, JfctfcSA2 i©#EfiA*'(+) I- 

[0 0 2 5] S?SE'X&3§2 5(i, B££ftR 

2 5 4 TO«tt**-e*>a«nettaR 2 6 tfrktt&t. 

nm\c£ im&iSK H&&KR-2 5 4^MiR 2 

6 4 Jfc«SA 2 1 ©SISA^ (-) 

£*15„ 30 

[0 0 2 6] JttR&A2 KDIitfl, WDC- 

DC3>^-^2 lrt<DlSM7>'7'A2 2(DJ1}^) 
li, DC-DC 3 2 lfo<D*> • *7$m 

iS2 6CgaiSil5. 

[0 0 2 7] DC-DC3yA-^$f2 11*1 

T\ @£jgttR 2 1, R 2 2<7>g£|,6fi, H^7:/7°A 
2 2£DSfeA^ (-) K£«$;fl, ^W^a7>7 t A2 
2tf)#£i5A^ (+) fctt," H£ffifiiR2 7 4^ffl5i 

R 2 8 4 rosstt^sttsu, pltjgfitR 28i^y 

K40|ffl»Cfi, ho-yUfljlVc on^gtt^jx 40 
5. ftJ3.-=VhB-/U«EVcon»lS!p«E«lMS 
2 5tg«E*tl5S*aEVr e f «fc 9 £Tffi< £5 «fc 

[0 0 2 8] Z©i9 4«lrtK*5V^, Jt««A2 1 
fi. S!P«EE3E««2 5 rt©H)£ffi0iR 2 5 iTST«tttt 
R2 6t»tt;-eft^SJlfcSSp«EVr e f ' 4, ffi^l 
lEVo#tWj®El&S§2 40g£jgtftR2 3, R2 
4|.:J;9:£E£ixfc#EmEVp' 4*Jtftl/t, -tW 
H*lti;*j41--5. 

[0 0 2 9] -t L"t, DC-DCny/<-^($21 50 
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^KOH^SlnR 2 7 4. £9ttE$&$ 2 5 f*!©@£« 
ftR254£^L<, DC-DC^y/<-^*fr2 1 
rt©pT«ffifiiR28t. 5j*j©nT£!g 
StR2 6Sraii$*T3EftS*5wttJ:9«L< LT 
*J< 4 , ^E«EV P fiffi;0fIEV o 0*ftKJS 

PtEVr e f ' tffl*«EVo©3Efl;lJ: 
fcCT'gfc-f*, 1"44>*>#E«EV p 4 RJ 
«fct5fc«>, ^ElEV p 4®£SEV ref t<D 
&ftt £-16445. 

[0 0 3 0] Lfeiiot, IE&B#(Cii, DC-DC^y 
2 lrtWigS7>'7 s A2 2Wi^A*^L< 
4-5 (Vp=Vc o n' ) J:5fct!fPS*l, Vref 
/V P >1 445fc«>, JfcRSSA 2 iiSd-7 44 9. D 
C-DC3^-;?*«:2 1 flE*(c»^1-5 0 

[00 3 1] LftUiftb. ffe>i»®ft*aMB4LT, 
Vref /Vp£ 1445 4, Jt«gA2 1*d-y4 

<£>£H, DC-DC3'^-^*ft2 lttiif^SrfSfJt-t 
5„ 

[00 3 2] rtt»±,.]E-t^FW{ti^SE<o^:#${cft# 
*T. #E*EV p 4S*mEV ref 4WJtW^t 
£<DfyX\ DC-DCny/<-^^2 KniMSffl 

3 4 4r^LTV>5„ 1-44?*), Vp=Vcon' 
= Vo XR 2 2/ (R21+R22) 445/t&, iES 

Btotti^ttEW^ S $ lc§|«4 < D c - D C a y/<-9 

**2 1C. Et8f Wffi^lttEro V r e f ' /V p fg£l 
±©tti^l*E^4Lfc4f , DC-DC^y/-!-^* 
*2 Hi^it-t5^4(c4So 
[ 0 0 3 3 ] ±Jfi Lfc«t 9 ft 1 2 CO^ffi^iJW 

DC-DCnyZ-^HCiiili iE^BfcDtlj^mjI 

C*#*r, ffl*HEVo«r»flELT«ftS*5»ff« 
ffVptSMEVr-e f iOJfc, *SV^f±, ^EttE 
V p 4S^1EV ref ^-S^o«|g^<ixTV^ 
Sfcfc, E#«$©fflA«BE*!*»LTt, DC-DC = 

(mmi£ t #E*E 4 roJt) «£Jl±R:4o fc 4 1 ic, 
dc-dc ^ y/<- ^ *#<0ttft it $ * $ r 4 as-e- 

[0 0 3 4] LfJot, 12 1X^02 l^ttDC - 

= ^-SrlW»i-.5CPUl«)«il4 L-T^fflLTt, iS 

[0 0 3 5] 0 3(C, *JSWC«5DC-DC3y/<- 
^^fi©B3roH'ife^Il!SE13r^t. DC-DC = y 
^<-^KS3 oil, WA«BE*«fl:S*5r. 4^^1114 

DC-DC^yyi-^WSli. ^-cODC-DC^y 
/<-^*»3 l*««1-5fci?)(0«]illIB3 2 4^P>4 

[00 3 6] DC-DC n y/<-^^3 1 tt, ill 
jS3 3*»P)3E"41-5aS[aBEV i Srttl*«BEVo tSft 
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kas5t*a:3 4-ewe)ii5JSSi, rfcfctawifcwta 

ftfc*«<0#fflSffiR 3 3 k (k = l~n) 
^^fciOSWLTfiftO^s'^SWl k (k=l 
~n-l) -p«D!)»*.5ri:-C»&*t5«Sat. Tft* 
S»JEikKJSi:Tlt«[»K:*flrt-5. *fc. DC -DC 
3 10ftS!s]g&3 2li, UA«EEXIMB3 5 
t, Jt^§sA3 1; A3 2t, HS?Q|h1S§OR 1 kfrb 
43„ 

[0 0 3 7] ffl*lBESlftaS3 5tt. @^«fitR 3 3 i 10 
EffijrCR3 4k (k=l~n) fca»fcft5tt»ia*KJ: 

-troit^llHiKtt, DC-DC = y/^-W 

ft 3 1 5-*fi£i-5@^ffi;^R3 1 i: pTfcfififc^g 3 4 b 
ftR 3 3 i nj'g j£jjt#J&3 6 £ roSME^d, H:«#A 3 

(-) tsattsfts. 

[0 0 3 8] 4fc, ii«BE»^«EV r e f h#Jttfcg 
A3 KDggA^j (-) MajESipflJEVr e f 1 20 
;JSJttfc«A 3 2 <0#K*sA;*} (+) KgSRSftS. 

[0 0 3 9] itR§SA3 1 Rlftt&S&A 3 2(0 

IU*tt»aiPlllBORloA*lcSNitSii, IISft[H]S& 
OR l^t>*|aa7'V7°A3 3(0ffl^)f±DC-DC3>/< 
-*#ft3 lrtro^>- *7$l|«3 7t^^it5 0 

[00 40] DC-DC3^-^#3lrt 
@£}g*n;R 3 1 t *imffi&fk 34 k ©SSRiitt, 
DC-DC = y/<-^*($3 1 rt<DlSM7y7''A3 3(0 
SKA*) (-) ■t©|ftS7i/7 r A3 3'©* 

SfeA^I (+) fctt, 3y|>P-/HEVconJi^ 30 
£tl5„ 4*i., 3yhp-/PiJlv c o ntt^ttEgip 
flffV r e f 1 iiittffSPttJIV r e f h k ©F«i]<0|I 

[00 4 1 ] r©J;541ftfcfci3HT, Jt^SA3 1 
14, a«ES*«EVr e f. h t ttWSJEV otfffljjl 

T, ^<7)H5rtb^i1-5 0 fctHBA3 2f±. 
«JEVr e f l £#J±mj±Vp fc*Jfc|RLt\ 
ittfji+a. tfcgfnlUKOR Hi, it&f§A3 1 titt* 
§8 A 3 2(0 i?*> b*v-^aJ^- ^4 4ofc»$-Cai*t 40 

[0 0 4 2] -tUT. DC-DCp^-^*(*3 lrt 
(Og^ffiCLR 3 1 t&m®%3 2rt0>@S«StR 3 3 k 
£3?L<, DC-DC3WW**3 
R 3 2 k t&m\B\&3 2ftnftl±Min,R3 4 kkZ^L 
< L, DC-DC = y/WW3 IfttoX'i yfSW 
lk (k= l~n- 1) .£ftg|§IB3 3[*l©X^yfS 
W2k (k = l~n-l) iSrSSl§*-CS{t:$*S 
i:, #EttJ£V P fctttESWIEV refl 4<OJt. 
£tf#ffi«ffiV p tii«±fiipmEV r e f h iWttiS 50 



1#M¥l 0-3 3 7 0 0 7 
8 

-££43 0 

[0 0 4 3] Lfdiot, lEtBfldfi, DC-DC = y 
3 1 rtO^gT y^A 3 3 OfiA-atf* L < 
45 (Vp=Vc o n) <£ 9 (CflJ^^ixV r e f 1 /V 
p< 1, V r e f h/Vp > 1 £43fc*, JtKI§A3 
1, A3 2#t7i^i) 1 DC-DC3y/<-^3 

. [0 0 4 4] La>UfiSfc, flrfe*»©AHf#l8±LT, 
V r e f 1 /V p S l h&WtV r e f h/Vp ^ 1 
£*5i, tfctfcSSA3 l*>5^fitt$$A3 2ft*Vk 
4 9, i&S?fl®SgOR ifi^><t43 0 *:<o;gjS, *y 
■*7HMBUB3 7#*7*MBft]BPU DC-DC^y 

3 1 liftoff IL1-5. 
[0 0 4 5] rtll±, EtB#(Ottl73«J±<OA^^(-ft?¥ 
*1\ £JE«EVp£«*E£ili«EVr e f l k<Dtt 
<0A#£, *avHi»JE«BEVpiWlE»WtEVr 
e f hk<Dik<n±%£X\ DC-DCny/-^#;3 

[00 4 6] 3S 3 £DH$|0iJ<ODC-DC=>y 
DC-DC 3W<-^*{*:-e3l4Lfc.ffl^«I^, IE& 

a#(ota^«ff<o mmm&mwfckft&mmkott) <* 

»E«Et©Jt) ffiWitc/iofci^fc, DC-DC3 
y/<- ^ *$ott£*flc Jh § -Br 5 r k ^T*# 5„ 
[0 0 4 7] Lt^ot, ElSt^LfcDC-DC^V 
/<-^g*f4, DC-DC3W<-?*W>?i©ttlM 
BE#jCflS LT t , F^(0fi*lJ± ^E«J± t rott-c, 

ytra^-«r«HPl-5CPUffl©l»4 LT^fflLT 

[0 0 4 8] 

fft«>Jt*-£K«o«liS:fl|i-CV>5fcJt>, EtB#(0 

*«BEt©Jti«. Bf«0«i5ll±*a^H:Sf*0|tEilT 
■e, DC-DC3y/<-?£ft(0l)ft3rfl±£if5::i 

[0 0 4 9] LtAioT, «21«J±(0ffig^^g^3y 

[HSroffi^/itftB^] 

[Eli] «PjoDC-Dc^y/<-^giti^i 
(0HM'J(0|HlS§ilT-fc5 0 
[H2] *^©DC-DC3^-^gtHS5l2 



[03] #£fc©DC-DC = l'A«-*gHfc#5S63 
[04] fie*ODC-DC = V/<-^»KS:*1-|a!g|g 
[05] «e*©9J©DC-DC3^-^i6S**f@ 

.1 0, 20, 3 0 'DC-DC3>/W§I 
11, 2 1, 3 1 DC-DC=iy^-^ 

[Hi] 
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